The PscE-PscF-PscG complex controls type III secretion needle biogenesis in Pseudomonas aeruginosa.
Type III secretion (T3S) systems play key roles in pathogenicity of many Gram-negative bacteria and are employed to inject toxins directly into the cytoplasm of target cells. They are composed of over 20 different proteins that associate into a basal structure that traverses both inner and outer bacterial membranes and a hollow, needle-like structure through which toxins travel. The PscF protein is the main component of the Pseudomonas aeruginosa T3S needle. Here we demonstrate that PscF, when purified on its own, is able to form needle-like fibers of 8 nm in width and >1 microm in length. In addition, we demonstrate for the first time that the T3S needle subunit requires two cytoplasmic partners, PscE and PscG, in P. aeruginosa, which trap PscF in a ternary, 1:1:1 complex, thus blocking it in a monomeric state. Knock-out mutants deficient in PscE and PscG are non-cytotoxic, lack PscF, and are unable to export PscF encoded extrachromosomally. Temperature-scanning circular dichroism measurements show that the PscE-PscF-PscG complex is thermally stable and displays a cooperative unfolding/refolding pattern. Thus, PscE and PscG prevent PscF from polymerizing prematurely in the P. aeruginosa cytoplasm and keep it in a secretion prone conformation, strategies which may be shared by other pathogens that employ the T3S system for infection.